SEQUENCE LISTING 



<110> Zheng, Peizhong 
Li, Chun Ping 
Nichols, Scott E. 



<12 0> Oar Polynucleotides, Polypeptides and 
Their Use in PHA Production in Plants 



<130> 35718/241887 

<150> 60/258,417 
<151> 2000-12-27 

<160> 10 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1326 
<212> DNA 
<213> Zea mays 

<220> 
<221> CDS 

<222> (157) . . . (1110) 
<400> 1 

gcgcggagct tccaaagccc ccgtccccca atagactcct ccccatccgt gctctgctcc 60 
gtcacggctc aaatactccg cctgcatctc caaagcacac tgctccctct ggcttcccgc 120 
ctcctcttcg gctccttcgc gtcccgacgc cccctc atg gcc acc gcc gcc gcc 174 

Met Ala Thr Ala Ala Ala 
1 5 

acc gca gca gca gca gca gtc tec tec ccg get gcg cgt gga gca gcc 222 
Thr Ala Ala Ala Ala Ala Val Ser Ser Pro Ala Ala Arg Gly Ala Ala 
10 15 20 

ggg gcc gcc gcc gcc tec cgc egg ggg ttc gtc acg ttt ggt gga ggc 270 
Gly Ala Ala Ala Ala Ser Arg Arg Gly Phe Val Thr Phe Gly Gly Gly 
25 30 35 

gcc gcc cgc ttc tct ccc acg ctg egg tec ggc cgt ggg ttc tct ggt 318 
Ala Ala Arg Phe Ser Pro Thr Leu Arg Ser Gly Arg Gly Phe Ser Gly 
40 45 50 

gtg caa acc cat gtt get get gtt gaa caa gca gtt gta aaa gat get 366 
Val Gin Thr His Val Ala Ala Val Glu Gin Ala Val Val Lys Asp Ala 
55 60 65 70 

acc aag ctg gaa get cca gtt gtt gtt gtt aca ggt gca tct aga ggg 414 
Thr Lys Leu Glu Ala Pro Val Val Val Val Thr Gly Ala Ser Arg Gly 
75 80 85 
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att ggt aag gca act get eta gec ctt gga aaa gca gga tgc aag gtt 
lie Gly Lys Ala Thr Ala Leu Ala Leu Gly Lys Ala Gly Cys Lys Val 
90 95 100 



462 



ctg gta aac tat gec egg tec teg aaa gag get gaa gag gtc tec aaa 510 
Leu Val Asn Tyr Ala Arg Ser Ser Lys Glu Ala Glu Glu Val Ser Lys 
105 110 115 

gag att gaa gca tct ggt ggt gag get ate acc ttc gga gga gat gtt 55 8 
Glu He Glu Ala Ser Gly Gly Glu Ala He Thr Phe Gly Gly Asp Val 
120 125 130 

tea aaa gaa get gat gta gag tct atg atg aaa gca get eta gat aaa 606 
Ser Lys Glu Ala Asp Val Glu Ser Met Met Lys Ala Ala Leu Asp Lys 
135 140 145 150 

tgg 99 a aca ata 9 at 9 fc 9 ctg gta aat aat gca ggg att aca cga gac 654 
Trp Gly Thr He Asp Val Leu Val Asn Asn Ala Gly He Thr Arg Asp 
155 160 165 

aca ttg ttg atg agg atg aag aaa tct cag tgg caa gac gta att gat 702 
Thr Leu Leu Met Arg Met Lys Lys Ser Gin Trp Gin Asp Val lie Asp 
170 175 180 



ctg aat ctt act ggc gtc ttc ctt tgt aca cag get gca aca aaa gta 750 

;;r s Leu Asn Leu Thr Gly Val Phe Leu Cys Thr Gin Ala Ala Thr Lys Val 

]; M 185 190 195 

I!f1 atg atg aaa aag aga aag gga aaa att ate aac att gca tct gta gtt 7 98 

Met Met Lys Lys Arg Lys Gly Lys He He Asn He Ala Ser Val Val 

U: 200 205 210 



ggt ctt act ggc aat gtt ggc caa get aat tat age gca gec aag get 846 
Gly Leu Thr Gly Asn Val Gly Gin Ala Asn Tyr Ser Ala Ala Lys Ala 
215 220 225 230 

gga gtg att ggt ttc aca aaa aca gtt gec agg gag tat gca age aga 894 
Gly Val He Gly Phe Thr Lys Thr Val Ala Arg Glu Tyr Ala Ser Arg 
235 240 245 

aat ate aat gtg aat get att gca cca ggg ttc att gca tct gat atg 942 
Asn He Asn Val Asn Ala He Ala Pro Gly Phe He Ala Ser Asp Met 
250 255 260 

act gee gaa ctt gga gaa gag ctt gag aag aaa ate ttg tea acc att 990 
Thr Ala Glu Leu Gly Glu Glu Leu Glu Lys Lys He Leu Ser Thr He 
265 270 275 

ccg tta ggg aga tat ggc caa cca gag gaa gtt gca ggg ttg gtc gag 1038 
Pro Leu Gly Arg Tyr Gly Gin Pro Glu Glu Val Ala Gly Leu Val Glu 
280 285 290 

ttc ctg gee ctt aac ccc gca get age tat atg act gga cag gtg ctt 1086 
Phe Leu Ala Leu Asn Pro Ala Ala Ser Tyr Met Thr Gly Gin Val Leu 
295 300 305 310 
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aca att gac gga ggg atg gta atg taagatttga gttagcttga tgcacttcta 114 0 
Thr lie Asp Gly Gly Met Val Met 
315 



cttttgctga gcatttaatg ttgaacaccc 
attagtgttg tctctttctt tgtaatactc 
agttgaaatc tgggttttcg tgtaaaaaaa 
aaaaaa 



ttgttgtgca cgggcgattt tggacaacaa 12 00 
tctggtaata aatctagcat gtggaatgga 1260 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320 

1326 



<210> 2 
<211> 318 
<212> PRT 
<213> Zea mays 



<400> 2 




























Met 


Ala 


Thr 


Ala 


ft 1 -i AT ^ 

Ala Aia 


inr 


Aia 


ft 1 a 
Aid 


ft 1 -a 

/ilex 


x-i-L ct 




v ct J- 


Ser 


Ser 


Pro 


1 








5 








10 










lo 




Ala 


Ala 


Arg Gly 


Ala Ala 


Gly 


Aia 


ft 1 a 

Aia 


ft 1 a 

Aia 


Aia 


Ser 


Arg 


Arg 


uiy 


irllc: 








20 








25 










5 u 






V d-L 


Til r 


Phe 


Gly 


Gly Gly 


Ala 


Ala 


Arg 


pne 


Ser 


Pro 


inr 


Leu 


Arg 


Cot™ 






35 








40 










a tr 
4 b 












Gly Phe 


Ser Gly 


Val 


Gin 


Thr 


His 


val 


Ala 


ft l -= 

Ala 


val 


LilU 


Vjrin 




50 








55 










60 










nla 


val 


Val 


Lys 


Asp Ala 


Thr 


Lys 


Leu 


(jlU 


ft *1 -i 

Aia 


Pro 


v ai 


vai 


vai 


vai 










70 










75 










80 


1 III. 


uiy 


Ala 


Ser 


Arg Gly 


He 


Gly 


Lys 


7\ "1 _ 

Ala 


Thr 


Ala 


Leu 


ft i -» 
Ala 


Leu 


Gly 










85 








90 










95 




Lys 




Gly Cys 


Lys Val 


Leu 


Val 


Asn 


Tyr 


Ala 


Arg 


Ser 


Ser 


Lys 


Glu 








100 








105 










110 






Ala 


vjxl u. 


Glu 


Val 


Ser Lys 


Glu 


He 


Glu 


Ala 


Ser 


Gly 


Gly 


Glu 


Ala 


•lie 






115 








120 










125 








±nr 


IrilfcS 


Gly 


Gly 


Asp Val 


Ser 


Lys 


Glu 


Ala 


Asp 


Val 


Glu 


Ser 


Met 


Met 




130 








135 










140 










Lys 


Ala 


Ala 


Leu 


Asp Lys 


Trp 


Gly 


Thr 


lie 


Asp 


val 


Leu 


vai 


Asn 


Asn 


145 








150 










155 










160 


Ala 


Gly 


He 


Thr 


Arg Asp 


Thr 


Leu 


Leu 


Met 


Arg 


Met 


Lys 


Lys 


Ser 


Gin 










165 








170 










175 




Trp 


Gin 


Asp Val 


He Asp 


Leu 


Asn 


Leu 


Thr 


Gly 


Val 


Phe 


Leu 


Cys 


Thr 








180 








185 










190 






Gin 


Ala 


Ala 


Thr 


Lys Val 


Met 


Met 


Lys 


Lys 


Arg 


Lys 


Gly 


Lys 


He 


He 






195 








200 










205 








Asn 


He 


Ala 


Ser 


Val Val 


Gly 


Leu 


Thr 


Gly 


Asn 


Val 


Gly 


Gin 


Ala 


Asn 




210 








215 










220 










Tyr 


Ser 


Ala 


Ala 


Lys Ala 


Gly 


Val 


He 


Gly 


Phe 


Thr 


Lys 


Thr 


Val 


Ala 


225 








230 










235 










240 


Arg 


Glu 


Tyr 


Ala 


Ser Arg 


Asn 


He 


Asn 


Val 


Asn 


Ala 


He 


Ala 


Pro 


Gly 










245 








250 










255 




Phe 


He 


Ala 


Ser 


Asp Met 


Thr 


Ala 


Glu 


Leu 


Gly 


Glu 


Glu 


Leu 


Glu 


Lys 








260 








265 










270 






Lys 


He 


Leu 


Ser 


Thr He 


Pro 


Leu 


Gly 


Arg 


Tyr 


Gly 


Gin 


Pro 


Glu 


Glu 






275 








280 










285 








Val 


Ala 


Gly Leu 


Val Glu 


Phe 


Leu 


Ala 


Leu 


Asn 


Pro 


Ala 


Ala 


Ser 


Tyr 




290 








295 










300 










Met 


Thr 


Gly Gin 


Val Leu 


Thr 


He 


Asp 


Gly 


Gly 


Met 


Val 


Met 







305 310 315 



3 
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<210> 3 
<211> 1286 
<212> DNA 
<213> Zea mays 

<220> 
<221> CDS 

<222> (115) . . . (1050) 
<400> 3 

ccacaccaaa cgtgccaaac ccccaacgcc atcctctata aacggcttcc tcgcgggctc 60 
cccctccccc tccccgactc ctccccatcg cccatcgccg ccctccgatc cttc atg 11 

Met 
1 





gcc 
Ala 


get 
Ala 


gcc 
Ala 


aca 
Thr 
5 


gcc 
Ala 


gcc 
Ala 


gcc 
Ala 


gcc 
Ala 


gcg 

Ala 
10 


etc 
Leu 


gcc 
Ala 


tec 
Ser 


ccg 
Pro 


gcg 

Ala 
lb 


ggc 
Gly 


etc 
Leu 


165 




tec 
Ser 


aca 
Thr 


teg 
Ser 
20 


ctg 
Leu 


gcg 
Ala 


cgc 
Arg 


cgc 
Arg 


ggc 

Gly 
25 


etc 
Leu 


gtc 

Val 


age 
Ser 


ttc 
Phe 


gca 
Ala 
30 


ccc 
Pro 


gcg 
Ala 


etc 
Leu 


213 




cgc 
Arg 


ccc 
Pro 
35 


ggc 
Gly 


cct 
Pro 


gac 
Asp 


cgc 
Arg 


age 
Ser 
40 


tct 
Ser 


cgc 
Arg 


gcc 
Ala 


gtc 

Val 


gcc 

Ala 
45 


etc 
Leu 


etc 
Leu 


ggt 

Gly 


gta 
Val 


261 


Yu 

■ : -js' 
; ; sJ 

m 


cga 
Arg 
50 


act 
Thr 


cat 
His 


gtc 
Val 


acg 
Thr 


get 
Ala 
55 


gtt 
Val 


gat 
Asp 


caa 
Gin 


gcc 
Ala 


att 
He 
60 


gta 
Val 


aaa 
Lys 


ggt 

Gly 


gat 

Asp 


aca 
Thr 
65 


309 




aag 
Lys 


ttg 
Leu 


gaa 
Glu 


ggt 
Gly 


cct 
Pro 
70 


gtg 
Val 


gtt 
Val 


gtt 
Val 


gtt 
Val 


act 
Thr 
75 


ggt 
Gly 


get 

Ala 


tec 
Ser 


agg 
Arg 


ggg 

Gly 
80 


att 
He 


357 


I : 


QQa 
Gly 


aaa 
Lys 


gcc 
Ala 


act 
Thr 
85 


gca 
Ala 


ttg 
Leu 


get 
Ala 


ctt 
Leu 


gga 

Gly 
90 


aaa 
Lys 


gca 
Ala 


ggc 
Gly 


tgc 
Cys 


aag 
Lys 
95 


gtc 

Val 


ttg 
Leu 


405 




gtg 
Val 


aat 
Asn 


tat 
Tyr 
100 


get 
Ala 


cga 
Arg 


tct 
Ser 


tea 
Ser 


aag 
Lys 
105 


gag 
Glu 


get 
Ala 


gaa 
Glu 


gaa 
Glu 


gtc 
Val 
110 


tec 
Ser 


aag 
Lys 


gag 
Glu 


453 




att 
He 


gaa 
Glu 
115 


gca 
Ala 


tct 
Ser 


gga 
Gly 


ggc 
Gly 


cag 
Gin 
120 


gcc 

Ala 


att 
He 


acc 
Thr 


ttt 
Phe 


gga 
Gly 
125 


gga 
Gly 


gat 
Asp 


gtt 
Val 


tec 
Ser 


501 




aaa 
Lys 
130 


gag 

Glu 


get 
Ala 


gat 
Asp 


gtt 
Val 


gaa 
Glu 
135 


tct 
Ser 


atg 
Met 


ata 
He 


aaa 
Lys 


gtg 

Val 
140 


get 

Ala 


gtt 
Val 


gat 
Asp 


aca 
Thr 


tgg 

Trp 
145 


549 




gga 

Gly 


acg 
Thr 


att 
He 


gat 
Asp 


gta 
Val 
150 


eta 
Leu 


gta 
Val 


aat 
Asn 


aat 
Asn 


gca 
Ala 
155 


gga 
Gly 


ate 
He 


aca 
Thr 


egg 
Arg 


gac 
Asp 
160 


aca 
Thr 


597 




ttg 
Leu 


ttg 
Leu 


atg 
Met 


aga 
Arg 


atg 
Met 


aag 
Lys 


aaa 
Lys 


tea 
Ser 


cag 
Gin 


tgg 
Trp 


caa 
Gin 


gat 
Asp 


gcg 

Ala 


att 
He 


gat 
Asp 


ttg 
Leu 


645 



4 
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165 



170 



175 



aat ctt aca ggc gtt ttc ctt tgc acg cag get gca aca aaa gta atg 693 
Asn Leu Thr Gly Val Phe Leu Cys Thr Gin Ala Ala Thr Lys Val Met 
180 185 190 

atg aag aag aaa aag gga aga att ate aat ata gca teg gtt gtt ggt 741 
Met Lys Lys Lys Lys Gly Arg lie lie Asn lie Ala Ser Val Val Gly 
195 200 205 

ctt act ggt aat get gga caa get aat tat get get gee aag get ggg 7 89 
Leu Thr Gly Asn Ala Gly Gin Ala Asn Tyr Ala Ala Ala Lys Ala Gly 
210 215 220 225 

gtt att ggg ttc aca aaa aca gtt get agg gag tat gec age aga aat 83 7 
Val lie Gly Phe Thr Lys Thr Val Ala Arg Glu Tyr Ala Ser Arg Asn 
230 235 240 

att aat gca aac gtt ate get cct gga ttt att get tea gat atg act 885 
lie Asn Ala Asn Val lie Ala Pro Gly Phe lie Ala Ser Asp Met Thr 
245 250 255 

get gaa ctt ggt gaa gag tta gag aag aaa att ctg tea act att cct 933 
Ala Glu Leu Gly Glu Glu Leu Glu Lys Lys lie Leu Ser Thr lie Pro 
260 265 270 

tta ggg cgc tat ggt egg cca gag gat gta gca ggc ctg gtg gaa ttc 981 
Leu Gly Arg Tyr Gly Arg Pro Glu Asp Val Ala Gly Leu Val Glu Phe 
275 280 285 

tta gec etc age cct get gca age tac ate act gga cag gtc etc acc 1029 
Leu Ala Leu Ser Pro Ala Ala Ser Tyr lie Thr Gly Gin Val Leu Thr 
290 295 300 305 

ate gat gga gga atg gta atg taaggcttcg aatctgtgcc gctggcctct 1080 
He Asp Gly Gly Met Val Met 
310 

aatgtgtcgc agaaaaaaaa tgtaattcag ttttttgagt gtcattttta aggggtggtt 1140 

tcttttgtcc gcagcggttt gtggtatagt acagtttgtt tcgaagggag agttgatact 1200 

agaaatttgc acaegtatag ttagcttaat ttctttgega ttggccgatt gctccaaaaa 12 60 

aaaaaaaaaa aaaaaaaaaa aaaaaa 12 86 

<210> 4 
<211> 312 
<212> PRT 
<213> Zea mays 

<400> 4 

Met Ala Ala Ala Thr Ala Ala Ala Ala Ala Leu Ala Ser Pro Ala Gly 

1 5 10 15 

Leu Ser Thr Ser Leu Ala Arg Arg Gly Leu Val Ser Phe Ala Pro Ala 

20 25 30 

Leu Arg Pro Gly Pro Asp Arg Ser Ser Arg Ala Val Ala Leu Leu Gly 

35 40 45 

Val Arg Thr His Val Thr Ala Val Asp Gin Ala He Val Lys Gly Asp 
50 55 60 
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5 



Thr 


Lys Leu 


Glu 


Gly Pro 


Val 


Val 


Val 


Val 


Thr 


Gly 


Ala 


Ser 


Arg 


Gly 


65 






70 










75 










80 


He 


Gly Lys Ala 


Thr Ala 


Leu 


Ala 


Leu 


Gly 


Lys 


Ala 


Gly 


Cys 


Lys 


Val 








85 








90 










95 




Leu 


Val Asn Tyr 


Ala Arg 


Ser 


Ser 


Lys 


Glu 


Ala 


Glu 


Glu 


Val 


Ser 


Lys 






100 








105 










110 






Glu 


He Glu 


Ala 


Ser Gly 


Gly 


Gin 


Ala 


He 


Thr 


Phe 


Gly 


Gly 


Asp 


Val 




115 








120 










125 








Ser 


Lys Glu 


Ala 


Asp Val 


Glu 


Ser 


Met 


He 


Lys 


Val 


Ala 


Val 


Asp 


Thr 




130 






135 










140 










Trp 


Gly Thr 


He 


Asp Val 


Leu 


Val 


Asn 


Asn 


Ala 


Gly 


He 


Thr 


Arg 


Asp 


145 






150 










155 










160 


Thr 


Leu Leu 


Met 


Arg Met 


Lys 


Lys 


Ser 


Gin 


Trp 


Gin 


Asp 


Ala 


He 


Asp 








165 








170 










175 




Leu 


Asn Leu 


Thr 


Gly Val 


Phe 


Leu 


Cys 


Thr 


Gin 


Ala 


Ala 


Thr 


Lys 


Val 






180 








185 










190 






Met 


Met Lys 


Lys 


Lys Lys 


Gly 


Arg 


He 


He 


Asn 


He 


Ala 


Ser 


Val 


Val 




195 








200 










205 








Gly 


Leu Thr Gly 


Asn Ala 


Gly 


Gin 


Ala 


Asn 


Tyr 


Ala 


Ala 


Ala 


Lys 


Ala 




210 






215 










220 










Gly 


Val He Gly 


Phe Thr 


Lys 


Thr 


Val 


Ala 


Arg 


Glu 


Tyr 


Ala 


Ser 


Arg 


225 






230 










235 










240 


As n 


He Asn 


Ala 


Asn Val 


He 


Ala 


Pro 


Gly 


Phe 


He 


Ala 


Ser 


Asp 


Met 








245 








250 










255 




Thr 


Ala Glu 


Leu 


Gly Glu 


Glu 


Leu 


Glu 


Lys 


Lys 


He 


Leu 


Ser 


Thr 


He 






260 








265 










270 






Pro 


Leu Gly Arg 


Tyr Gly 


Arg 


Pro 


Glu 


Asp 


Val 


Ala 


Gly 


Leu 


Val 


Glu 




275 








280 










285 








Phe 


Leu Ala 


Leu 


Ser Pro 


Ala 


Ala 


Ser 


Tyr 


He 


Thr 


Gly 


Gin 


Val 


Leu 




290 






295 










300 










Thr 


He Asp 


Gly 


Gly Met 


Val 


Met 


















305 






310 























□ 



i y 



I 1 * <210> 5 

U3 <211> 1398 

□ <212> DNA 

U <213> Glycine max 

<220> 
<221> CDS 

<222> (122) . . . (1081) 
<400> 5 

cccaaagcac taatctaaca aacgcaattt aaaaaccgca acaaactttc tctcttgcgt 60 
tcacacttat tctctggctt cttcttccat tttcgcttct cgtagcgttt tcggaacagt 120 
t atg get tec att gec gga tec aac tgc gtc get etc cga ace gee aac 169 
Met Ala Ser He Ala Gly Ser Asn Cys Val Ala Leu Arg Thr Ala Asn 
15 10 15 

ttc ggc gee tec ggt aac egg aaa ate ggc cag ate cgc caa tgg tct 217 
Phe Gly Ala Ser Gly Asn Arg Lys He Gly Gin He Arg Gin Trp Ser 
20 25 30 

ccg att etc acg aat etc cgt ccc gtt tec ggt ctt cgt cac cga teg 265 
Pro He Leu Thr Asn Leu Arg Pro Val Ser Gly Leu Arg His Arg Ser 
35 40 45 
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aat act ccg ttt age tec tec ggt gtg aga gca cag gtt get act ctg 313 
Asn Thr Pro Phe Ser Ser Ser Gly Val Arg Ala Gin Val Ala Thr Leu 
50 55 60 

gag gaa gca gga acc gga gca act cag aaa gtg gaa gcg ccg gtt gca 361 
Glu Glu Ala Gly Thr Gly Ala Thr Gin Lys Val Glu Ala Pro Val Ala 
65 70 75 80 

gtg gtg acc gga get tec aga ggc att ggc aaa gcg att gca ctg tea 409 
Val Val Thr Gly Ala Ser Arg Gly He Gly Lys Ala He Ala Leu Ser 
85 90 95 

tta ggt aaa gca ggt tgc aag gtt ctg gtc aac tat gca agg tea tec 457 
Leu Gly Lys Ala Gly Cys Lys Val Leu Val Asn Tyr Ala Arg Ser Ser 
100 105 110 

aag gaa get gag gag gtt tec aag gag att gag gag ttt ggt ggt caa 5 05 
Lys Glu Ala Glu Glu Val Ser Lys Glu He Glu Glu Phe Gly Gly Gin 
115 120 125 

get ctt aca ttt ggt gga gat gtt tct aac gag get gat gtg gag tct 553 
Ala Leu Thr Phe Gly Gly Asp Val Ser Asn Glu Ala Asp Val Glu Ser 
130 135 140 

atg att aaa act gca gtt gat get tgg gga aca gtt gat gta tta ata 601 
Met He Lys Thr Ala Val Asp Ala Trp Gly Thr Val Asp Val Leu He 
145 150 155 160 

aac aat gca gga ata aca aga gat ggt tta tta atg aga atg aag aaa 649 
Asn Asn Ala Gly He Thr Arg Asp Gly Leu Leu Met Arg Met Lys Lys 
165 170 175 

tct caa tgg cag gat gtt att gat eta aat etc act ggt gtt ttt ctt 697 
Ser Gin Trp Gin Asp Val He Asp Leu Asn Leu Thr Gly Val Phe Leu 
180 185 190 

tgc aca cag get get get aag att atg atg aag aaa aag aag gga agg 745 
Cys Thr Gin Ala Ala Ala Lys He Met Met Lys Lys Lys Lys Gly Arg 
195 200 205 

ate gtc aat att gca tea gtt gtt ggt ttg gtt ggc aat gtt gga caa 793 
He Val Asn He Ala Ser Val Val Gly Leu Val Gly Asn Val Gly Gin 
210 215 220 

gee aat tat agt get gca aaa gca gga gta att ggc ctg aca aaa act 841 
Ala Asn Tyr Ser Ala Ala Lys Ala Gly Val He Gly Leu Thr Lys Thr 
225 230 235 240 

gtt gcg aag gaa tat get agt aga aac ate act gtt aat gca gtt get 889 
Val Ala Lys Glu Tyr Ala Ser Arg Asn He Thr Val Asn Ala Val Ala 
245 250 255 

cca ggg ttt att gca tct gac atg act gee aag eta gga caa gac att 937 
Pro Gly Phe He Ala Ser Asp Met Thr Ala Lys Leu Gly Gin Asp He 
260 265 270 
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gag aaa aag att ttg gag aca ate cca tta gga aga tat ggc caa cca 985 
Glu Lys Lys lie Leu Glu Thr He Pro Leu Gly Arg Tyr Gly Gin Pro 
275 280 285 

gag gaa gtt get gga ctg gtt gaa ttc ttg get ctt aat caa get gee 1033 
Glu Glu Val Ala Gly Leu Val Glu Phe Leu Ala Leu Asn Gin Ala Ala 
290 295 300 

agt tac ate act ggg cag gtt ttc ace att gat gga ggt atg gtg atg 1081 
Ser Tyr He Thr Gly Gin Val Phe Thr He Asp Gly Gly Met Val Met 
305 310 315 320 

taaattagca atccttttac ettgeaacat gagcttttgc acttttaaac tacttctgta 1141 

cggtgatagt ttgttctttg ctgagttttg tttaagctag ttttaccctg tgatttatcg 1201 

tagaatatta gttgaaatgc aattcagtca cttttggcac tagctctgaa ttgcttactg 1261 

atgaaatgea atgtgtccag catcttgtac cattttggtt tttatggtca tgtcagcaga 1321 

ataggcataa ttcttatatg caattcagtc acttttggca ctaaaaaaaa aaaaaaaaaa 1381 

aaaaaaaaaa aaaaaaa 13 98 

<210> 6 

<211> 320 

<212> PRT 

<213> Glycine max 

<400> 6 

Met Ala Ser He Ala Gly Ser Asn Cys Val Ala Leu Arg Thr Ala Asn 

1 5 10 15 

Phe Gly Ala Ser Gly Asn Arg Lys He Gly Gin He Arg Gin Trp Ser 

20 25 30 

Pro He Leu Thr Asn Leu Arg Pro Val Ser Gly Leu Arg His Arg Ser 

35 40 45 

Asn Thr Pro Phe Ser Ser Ser Gly Val Arg Ala Gin Val Ala Thr Leu 

50 55 60 

Glu Glu Ala Gly Thr Gly Ala Thr Gin Lys Val Glu Ala Pro Val Ala 
65 70 75 80 

Val Val Thr Gly Ala Ser Arg Gly He Gly Lys Ala He Ala Leu Ser 

85 90 95 

Leu Gly Lys Ala Gly Cys Lys Val Leu Val Asn Tyr Ala Arg Ser Ser 

100 105 110 

Lys Glu Ala Glu Glu Val Ser Lys Glu He Glu Glu Phe Gly Gly Gin 

115 12 0 125 

Ala Leu Thr Phe Gly Gly Asp Val Ser Asn Glu Ala Asp Val Glu Ser 

130 135 140 

Met He Lys Thr Ala Val Asp Ala Trp Gly Thr Val Asp Val Leu He 
145 150 155 160 

Asn Asn Ala Gly He Thr Arg Asp Gly Leu Leu Met Arg Met Lys Lys 

165 170 175 

Ser Gin Trp Gin Asp Val He Asp Leu Asn Leu Thr Gly Val Phe Leu 

180 185 " 190 

Cys Thr Gin Ala Ala Ala Lys He Met Met Lys Lys Lys Lys Gly Arg 

195 200 ~ 205 

He Val Asn He Ala Ser Val Val Gly Leu Val Gly Asn Val Gly Gin 

210 215 220 

Ala Asn Tyr Ser Ala Ala Lys Ala Gly Val He Gly Leu Thr Lys Thr 
225 230 235 240 

Val Ala Lys Glu Tyr Ala Ser Arg Asn He Thr Val Asn Ala Val Ala 
245 250 255 
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Ill 



•1 W! 



Pro Gly Phe lie Ala Ser Asp Met Thr Ala Lys Leu Gly Gin Asp He 

260 265 270 

Glu Lys Lys He Leu Glu Thr He Pro Leu Gly Arg Tyr Gly Gin Pro 

275 280 285 

Glu Glu Val Ala Gly Leu Val Glu Phe Leu Ala Leu Asn Gin Ala Ala 

290 295 300 

Ser Tyr He Thr Gly Gin Val Phe Thr He Asp Gly Gly Met Val Met 
305 310 315 320 



<210> 7 

<211> 1248 

<212> DNA 

<213> Glycine max 

<220> 

<221> CDS 

<222> (16) . . . (912) 

<400> 7 

cagaaatcaa gtaag atg ggt tct ctg gcc cga cca aac tea etc ttt ttt 51 
Met Gly Ser Leu Ala Arg Pro Asn Ser Leu Phe Phe 
15 10 

cga acc aaa gga ccc gga cgt gcc egg aaa gta cca agt cag gtt ttg 99 
Arg Thr Lys Gly Pro Gly Arg Ala Arg Lys Val Pro Ser Gin Val Leu 



:.E 15 2 0 25 

p get ttt cag cgt tec aat tea aat ggt tea ttt ccc tea tea gaa cag 147 

I'?!: Ala Phe Gin Arg Ser Asn Ser Asn Gly Ser Phe Pro Ser Ser Glu Gin 

30 35 40 

eta gaa ctt gaa gca age cag aag aac atg gaa gca cct gtt gtt gta 195 

ji 1 Leu Glu Leu Glu Ala Ser Gin Lys Asn Met Glu Ala Pro Val Val Val 

I'* 45 50 55 60 



gtc act gga gcc tec aga ggc att ggc cgt gca att gca ctt tec ttg 243 
Val Thr Gly Ala Ser Arg Gly He Gly Arg Ala He Ala Leu Ser Leu 
65 70 75 

ggt aaa gcc cca tgc aag gtg ttg gtc aac tat gcc agg tea tec atg 291 
Gly Lys Ala Pro Cys Lys Val Leu Val Asn Tyr Ala Arg Ser Ser Met 
80 85 ~ 90 

caa get gag gag gtt tec aac ttg att gag gcg ttt ggt gga caa get 339 
Gin Ala Glu Glu Val Ser Asn Leu He Glu Ala Phe Gly Gly Gin Ala 
95 100 105 

ctt acc ttc gag gga gat gtt tea aat gag gcc gat gtg gaa tct atg 3 87 
Leu Thr Phe Glu Gly Asp Val Ser Asn Glu Ala Asp Val Glu Ser Met 
HO 115 120 

att aga act gca gtt gat get tgg gga act gtt gat gta ttg gta aac 435 
He Arg Thr Ala Val Asp Ala Trp Gly Thr Val Asp Val Leu Val Asn 
125 130 135 140 

aat gca gga att act cga gat ggt ttg tta atg aga atg aag aaa tea 483 
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Asn Ala Gly lie Thr Arg Asp Gly Leu Leu Met Arg Met Lys Lys Ser 
145 150 155 



caa tgg cag gaa gtt att gat ctg aat etc act ggt gtt ttt ctt tgc 531 
Gin Trp Gin Glu Val He Asp Leu Asn Leu Thr Gly Val Phe Leu Cys 
160 165 170 

atg cag gca gca gca aag att atg acg atg aaa aag aag gga agg ata 579 
Met Gin Ala Ala Ala Lys He Met Thr Met Lys Lys Lys Gly Arg He 
175 180 185 

ate aat att aca tea gtt att ggt cag gtt ggc aat gtt gga caa gee 627 
He Asn He Thr Ser Val He Gly Gin Val Gly Asn Val Gly Gin Ala 
190 195 200 

aat tat agt get gca aag gca ggg gta att ggc etc aca aaa agt get 675 
Asn Tyr Ser Ala Ala Lys Ala Gly Val He Gly Leu Thr Lys Ser Ala 
205 210 215 220 

gec agg gaa tat get age aga aac ate act gtt aat gca gta gee cct 723 
Ala Arg Glu Tyr Ala Ser Arg Asn He Thr Val Asn Ala Val Ala Pro 
225 230 235 

ggg ttt att gca tct gat atg act gee aat eta cga cca ggc att gag 771 
Gly Phe He Ala Ser Asp Met Thr Ala Asn Leu Arg Pro Gly He Glu 
240 245 250 

aaa aaa aga ttg gaa tta ate ccc tta gga aga ctt ggc caa cca gaa 819 
Lys Lys Arg Leu Glu Leu He Pro Leu Gly Arg Leu Gly Gin Pro Glu 
255 260 265 

gaa gtt get gga ctt gtg gaa ttc ttg get ctt aat cct get gee aat 867 
Glu Val Ala Gly Leu Val Glu Phe Leu Ala Leu Asn Pro Ala Ala Asn 
270 275 280 



tac ate act ggg cag gtg ttc ace att gat gga ggt ttg gca atg 912 
Tyr He Thr Gly Gin Val Phe Thr He Asp Gly Gly Leu Ala Met 
285 290 295 

tgagtctcag gaatctgttt cegtatatag caacttgaac ttctttactt cacagttcat 972 

ctcaaaggcc acagaatttc aacttctgtc atggtgctag tttgttctat gctgatttat 1032 

gctcaagcta gtaatacgtg gtgacttatt gtagaagttt agttgagctt tttaacaggt 1092 

tgcttcttga gatgaattcg acatattget gcattttggt gactcttatg ggtcacatta 1152 

cattttacat ttcctgcaat ttaccaattt tgggecttat ctttccctaa tgatgagatg 1212 

ettgeggtea ttteggaata aaaaaaaaaa aaaaaa 124 8 

<210> 8 
<211> 299 
<212> PRT 
<213> Glycine max 

<400> 8 

Met Gly Ser Leu Ala Arg Pro Asn Ser Leu Phe 

15 10 
Pro Gly Arg Ala Arg Lys Val Pro Ser Gin Val 

20 25 
Ser Asn Ser Asn Gly Ser Phe Pro Ser Ser Glu 



Phe Arg Thr Lys Gly 
15 

Leu Ala Phe Gin Arg 
30 

Gin Leu Glu Leu Glu 
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35 


40 


45 








Ala 


Ser Gin Lys 


Asn Met Glu Ala Pro Val Val Val 


Val 


Thr 


Gly 


Ala 




50 


55 60 








Ser Arg Gly lie 


Gly Arg Ala He Ala Leu Ser Leu 


Gly Lys 


Ala 


Pro 


65 




70 75 








80 




Lys Val Leu 


Val Asn Tyr Ala Arg Ser Ser Met 


Gin Ala 


Glu 


Glu 






85 90 






95 




Val 


Ser Asn Leu 


He Glu Ala Phe Gly Gly Gin Ala 


Leu 


Thr 


Phe 


Glu 




100 


105 




110 






Gly Asp Val Ser 


Asn Glu Ala Asp Val Glu Ser Met 


He 


Arg 


Thr 


Ala 




115 


12 0 


125 








Val Asp Ala Trp 


Gly Thr Val Asp Val Leu Val Asn 


Asn 


Ala 


Gly 


He 




130 


135 140 








Thr 


Arg Asp Gly 


Leu Leu Met Arg Met Lys Lys Ser 


Gin Trp 


Gin 


Glu 


145 




150 ' 155 








160 


Val 


lie Asp Leu 


Asn Leu Thr Gly Val Phe Leu Cys 


Met 


Gin 


Ala 


Ala 






165 170 






175 




Ala 


Lys lie Met 


Thr Met Lys Lys Lys Gly Arg He 


He 


Asn 


He 


Thr 




180 


185 




190 






Ser 


Val He Gly 


Gin Val Gly Asn Val Gly Gin Ala 


Asn 


Tyr 


Ser 


Ala 




195 


200 


205 






Ala 


Lys Ala Gly 


Val He Gly Leu Thr Lys Ser Ala 


Ala 


Arg 


Glu 


Tyr 




210 


215 220 








Ala 


Ser Arg Asn 


He Thr Val Asn Ala Val Ala Pro 


Gly Phe 


He 


Ala 


225 




230 235 








240 


Ser 


Asp Met Thr 


Ala Asn Leu Arg Pro Gly He Glu 


Lys 


Lys 


Arg 


Leu 






245 250 






255 




Glu 


Leu He Pro 


Leu Gly Arg Leu Gly Gin Pro Glu 


Glu 


Val 


Ala 


Gly 




260 


265 




270 




Leu 


Val Glu Phe 


Leu Ala Leu Asn Pro Ala Ala Asn 


Tyr 


He 


Thr 


Gly 




275 


280 


285 






Gin 


Val Phe Thr 


He Asp Gly Gly Leu Ala Met 












290 


295 











<210> 9 
<211> 1680 
<212> DNA 

<213> Pseudomonas fluorescens 
<220> 

<221> misc_f eature 
<222> (1) . . . (1680) 

<223> SEQ ID N0:1 from WO 01/23580 
<400> 9 

atgagcaaca agaacaatga agacctgcag cgccaagcct ctgagaatac cctcgggctg 60 
aacccggtga tcggcatccg cggcaaggat ctgctgacct ccgcgcgcat ggtcatgctg 120 
caggccatca agcagccctt ccacagtgcc aagcacgtcg cccatttcgg ggtcgagctt 180 
aaaaacgtcc tgctcggctc ttcggccctg cagccggaag ccgacgaccg tcgcttcgcg 240 
gacccggcct ggagccagaa ccccctctac aagcgctacc tgcagaccta cctcgcctgg 3 00 
cgcaaggaac tgcaccagtg gatcgagcac agcgacctgt cgtcgtccga taccagccgc 360 
ggccacttcg tgatcaacct gatgaccgaa gccatggccc ccaccaacac catggccaac 42 0 
ccggcggcgg tgaagcgctt cttcgaaacc ggcggcaaga gcctgctcga cggcctctcg 480 
cacctggcca aggacctggt caacaacggc ggcatgccca gccaggtcaa catggacgcc 540 
ttcgaggtcg gcaagaacct cgccaccacc gaaggcgccg tggtcttccg caatgacgtg 600 
ctggagctga tccagtacaa gcccatcacc gagcaggtgc acgagcgccc gctgctggtg 660 
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gtgccgccgc agatcaacaa gttctacgtc ttcgacctgt cccaggagaa gagcctggcg 720 
cgcttcaacc tgcgcaacgg catccagacc ttcatcgtca gctggcgcaa cccgaccaag 780 
gcccagcgcg aatggggcct gtcgacctac atcgaggcgc tcaaggaaac catcgaggtg 840 
gtgctgaaga tcaccggcgc caaggacctc aacatgctcg gtgcctgctc cggcggcatc 900 
accacggtcg ccctgctggg ccactaccag gcgatcggcg agcacaaggt gaacgccttc 960 
acgcagttgg tcagcgtgct cgacttcaac ctggacaccc aggtcgcgct gttcgccgac 102 0 
gaaaccaccc tggaggccgc caagcgccgc tcctaccagt ccggcgtgct ggaaggcaag 1080 
gaaatggcca aggtcttcgc ctggatgcgc cccaacgacc tgatctggaa ctactgggtg 1140 
aacaactacc tgctcggcaa cgagccgccg gtgttcgaca tcctctactg gaacaacgac 1200 
accacgcgcc tgcccgccgc cttccacggc gagttggtgg agatgttcaa gaccaacccg 1260 
ctgacccgcc ccgacgggct ggaggtctgc ggcaccccaa tcgacctaaa gaaggtcacc 132 0 
tgcgacttct tctgcgtggc cggcaccacc gaccacatca ccccttggga agcctgctac 1380 
cgctccgccc gcctgctggg cggcaaatgc gagttcgtgc tgtccaacag cgggcacatc 1440 
cagagcatcc tcaacccccc gggcaacccc aaggcgcgct tctccaccaa cagcgagatg 1500 
ccggcggacc cgaaggagtg gcaggaaaac gccaccaagc acgccgactc ctggtggctg 1560 
tactggcaaa cctggctggc ggagcgctcg ggcaagacca agaaagccag cttcaccctc 162 0 
ggcaacaagg cctacccggc cggcgaggct tcgccaggga cctatgtcca cgaacgttga 1680 



<210> 10 
<211> 1683 
<212> DNA 

<213> Pseudomonas fluorescens 
<220> 

<221> misc_f eature 
<222> (1) . . . (1683) 

<223> SEQ ID NO,: 3 from WO 01/23580 
<400> 10 

atgcgagaga aacaggtgtc gggagccttg ccggtccccg ctaactacat gaacgcgcag 60 
agcgccattg tcggcttgcg aggcaaggac ctggcctcca ccgtccgcac cctcgccctg 12 0 
cagggcttga agcaccccgt gcacagcgcc cgccacgtcc tcgccttcgg cggccagctg 18 0 
ggccgcgtat tgatgggcga caccccgcac aagcccaacc cgcaggacgc gcgcttcgcc 24 0 
gatccctcct ggagccacaa cccgttctac cgtcgcggct tgcaggccta cctggcctgg 3 00 
cagaaacaac tctatgcctg ggtcgaggac agcgacctca ccgacgatga ccgcgcccgt 360 
gcgcgcttcg tcctggccct ggtcagcgac gccatggcgc cctccaacag cctgctcaac 420 
cccctcgcgg tgaaggagct gttcaacacc ggcggcctca gcctgctcaa tggcgcgcgc 480 
cacctgctgg acgatgtgct gaacaacaac gccatgccgc gccaggtcag caagcactcc 54 0 
ttcgagatcg gccgcaacct ggcaaccacg cccgggtcgg tggtctatcg caacgagctg 600 
ctggaactga tccagtacaa gccgatgagc gagaagcagt acctcaagcc tctgctgatc 660 
gtcccgccgc aaatcaacaa gttctacatc ttcgacctct cgccggagaa gagcttcgtc 72 0 
cagtacgcgc tgaagaatgg cctgcaggtg ctcatggtca gctggcgcaa ccccgatgcg 780 
cgccaccgcg aatggggcct gtccacctat gtgcaggcgc tggagcaggc ggtcgacgtg 84 0 
gcccgcgcca tcaccggcag caaggacgtc aacctgatgg gcgcctgcgc cggcggcctg 900 
accatcgccg ccctgcaggg ccacctccag gccaagcgcc aactacgcaa ggtcagcagc 960 
gccagctacc tggtcagcct gctggacagc caggtcgaaa gccccgccgc cctgttcgcc 102 0 
gacgaacaga ccctggaggc ggccaagcgc cgctcctacc agcacggcgt cctggacggc 1080 
cgcgacatgg cgaagatctt cgcctggatg cgccccaacg acctggtgtg gaactacttc 1140 
gtcaacaact acctgctggg ccgtcagccg ccggccttcg acatcctcta ctggaacaac 1200 
gacaacaccc gcctgcccgc cgccttccac ggcgacctgc tggacttctt caagcacaac 1260 
ccgctgaccc ggggcggcgc gctggaaatc tgcggcaccc ccatcgacct gcagaaggtc 1320 
acggtggaca gcttcagcgt ggccggtatc aacgaccaca tcaccccctg ggacgcggtc 13 80 
tatcgctcgg cgcggctgct gggtggcgag agccgcttcg tgctgtccaa cagcgggcac 144 0 
atccagagca tcctcaaccc accgggcaac cccaaggcca actacctgga aaacggcaag 150 0 
ctcagctcgg accaccgcgc ctggtactac gacgcgaaga acgtgcaggg cagctggtgg 1560 
ccggagtggc tgagctggat ccaggcgcgc tcgggggagc agcgcgaaac cctggtcacc 162 0 
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ctcggcaacc aggcccaccc acccatggag gcggcacccg gcacctacgt gcacgtgcgc 1680 
tga 1683 



13 
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